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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a thin ferroelectric 
films which is capable of controlling preferential 
crystal orientation even with relatively thick films of 
>1 vim in film thickness with a simple process. 
SOLUTION: The thin ferroelectric films having uniaxial 
preferential orientability are manufactured by forming > 
2 kinds of the thin ferroelectric films having a 
plurality of kinds of the preferential orientability on 
a polycrystalline Pt film formed on a substrate of any 
among a single crystal, polycrystals, or amorphous 
material by using an a chemical solution deposition 
process and an arc discharge reactive ion plating 
process. At this time, the substrate formed by disposing 
an Si02 layer 102 on an Si substrate 101 and forming a 
Ti electrode layer 103 and a Pt electrode layer 104 
thereon is used as a ground surface substrate and a 
ferroelectric seed layer 106 and a thin ferroelectric 
film layer 105 are successively formed on this 
substrate. 
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(54) mw<D&m mtmimti&zPtaa&tnk 



(57) [Bffl] 

^l-f^>^fflv^ m*gn, 

^<D&g. S igffi 1,0 1±ICS i O2JI 102^: 
IStt, ^OifclT i fitSJB 1 0 3 > P t 104^ 

>- KM 1 0 6 fc^StfttHB l 0 5 zmmfstr 



101 :Si&£ 

102 : Si02J@ 

103 : Tim«® 

104 : PtmiJB 

105 : smi&ftm&m 

106 :«m«i/-K| 



105 




/ 

m#m i ] m&jzic&tftentcp t m±K, m&m 
5 c £ t *r * i * ft ti 2 Ett<DftRQ&» 

5] 400-450 °C<0lSKO<gj&i&gT 
( 1 0 0) tC«jfcEfiS-a\ 4 5 0-5 10t©eiO 

VsMffiMT- (ill) fcffi$fcffirfr*^ftc 
S ffi^fl 3 £ ft 4 Eiso&gimttsiio 

im&msi ^as«k^»t±PT, pzt, plz 

«M*« 7 EttO&BgttttWH. 

rat#«i o] s#±tcp tm*&f£L. c<op tm 
**j*r «. J: 5 k l ft c k tm •*« jfesaiqitt 

[Ig#rpi 1 1 ] WISA. MRoflti^oH 

ft c k k r * i o EttoamwHVKoH 

[flt&H 12] p t a±lc<bWffiRltMtt lc<fc 5 >- 
««J:5KUftCi:*Wilk-r*«*!li 0£fttt 1 

itrmm 13] *>- Kfl£±moiijg*n-fc Lft 
c k t-tzmxm 1 2 Efto&mttwfltowi 

immm 14] 400-450 ^«BO{K«iBfiT- 

(100) *ca85feEra?^ 450—51 o°c<d$s®<o 

fifiKSffiT* (111) fc«ftEffl;^t««J:5fc:Lfcci: 
*W«tT*B»*9Il 2£ftte 1 3sB^<D&Igfg{*« 

inatmi 5] sRsmiABo^ssttsjMMi 



(2) nmz 0 0 3-81694 

2 

icLtcct z&m t-tz ffi&m 1 5 EttoadmttMK 

1 7 ] sm«{kfl:«wtt p t . pzt, pl 
z t <oftftfr<otmsmn.wmt%K. uftc k««mk 
1 6E«oadBi«#ffM<oaBfi^rt£. 

/<? ftckswak-r^gs^iBi o^i/^li 7fln^Etto 

[000 1] 

[0002] 

ffitlft^ST*«o 

[ooo3] c^sii, 0 1 tc^f <fcdtii. 

o [0 0 0 4 3 iim. ci<oaojSJW*£:ttJ»»ftlBM**<0 S 

iiffi(si oi/s i ) ±tpt/Ti Tuwmmtt 

1 3t^-rW««Ji<Ott»^»6nSo C^?tcLT 

/T iJl^ B B e ^tC^^<tt^-r^o 
[0 0 0 5] Hi 3*. lOmSilfi, 10 2tiS 
i OzS^ N 10 3«TilSi, 104ttPtf8 

9 [00 06] 

*aw«i«»iifc*oTtt. a*p tJBtt (i l i) ffi 

t>\ Siyn-feXOI^ipTP Lfgtmt (1 1 

[0007] cote®. mm<D$mm& • ei^^w 

XT-S^^tl^ (00 1)/(1 0 0) ®^cjl2fpJ^^f1-: 
«#HJrc*&. (Ill) «^EALft»S!ttW9R 



3 

X£t>*i 5.0 °C~ 1 0 0 t C®< bfcCU 
[0 0 0 8] C<D±r>\C tjg*T^tta P t JB±t« 

xttiMro^tsap tm<om^& (-200-0 Kit 

^T*b<»ffi (6 5 0tWi) SMtU Sfc«WB 
0««iaCt*IS»lWCJt^T3i< « 1 |im/h 

IB7t*f;^Xtt, iMf^2 0 0 nmKTT' 
fc*3t*&5iffl§«f*RAM (FRAM (SSffiflD ) K 

[0 0 0 9] Sfc, Etf/WXOJ:5t i /im«±^ 

(III) (001) (100) K 

[0 0 10] ^eo»aWfcLT, (0 0 1) &£VH± 
(10 0) Ertt»^^-FJI*3MSI«{*tfK^T«^ 
bT^a/*KT*cfctcj;tu (ooi)/(ioo) 

fe***«i:LTtt, f^>»^l/3>8[iS (PZT) 

ic»T«f#>BB (pt) tfaenri/^o 

[0 0 1 1] bfrU BW03ftSI»i*T«« 

s mm^fct uTos«im»tt«4 p z t#j& 

OTttrfcotiTTttOS/- FJIO»*iW»tu <S5feElpJ 
[0 0 12] £<QJ:-3fc, t£*i£K:*5^Tti\ ^fnx 

[0 0 13] ±KOJ:9*H»£te«#T* 

ftw*ig»Ei&7*»j»wte^ 

[0 0 1 4 ? ] 

So 



(3) ^12 003-8 1 6 9 4 

[00 15] (1) mmffl»lc*»'T* m#±lcB 

[0016] (2) ±e (1) «c*5t^T, mmmts 

±tc£*SHOP tK^JBfigbfcc 
[0 0 17] (3) ±12 (1) (2) tCfcl^T. 

[0018] (4) ±E (3) fcfe^T, S/-FJBfc± 
^M<0^ifigte[5]-tcbfcp 
[0 0 19] (5) ±12 (3) Sfctt (4) tC&^T. 

4oo-45 ox:o«sao<R«HaKT (too) tcigst 
Eia*-e\ 450-51 orojEBBoaaKawE-e (1 i 

1) te«jfcEl»*tffc. 

[00 2 0] (6) ±12 (4) fcfc^T. SS«a#«:A 

b 03Ta^ti*?ft»fH*fl:*»fcbfe o 
[0 0 21] (7) ±12 (6) Kfc^T, 5£§§S#{fci§r 

2<? MttfixanMimfkibicbft. 

[0 0 2 2] (8) ±12 (7) Kfi^T, JMBSWttfc^- 
^iPT, PZT, PLZ TOfijn*^IBISaiR«*l» 
ffc;%£bfco 

[0 0 2 3] (9) ±E (1) ftV^b (8) fttlMCfc 
Blip* 1 fimtt±lC»jjibfc 0 

[0024] do) 3iogs«#n«<oHit«%(c«3^ 

Tx S<*±KP tl$MU COP tSLhfc, ffftfl 
•5 £ b/co 

30 [0 0 2 5] (1 1) ±12 (1 0) tetel^T, #*SS, 

<dp tH^jedc-r^^^tebfco 

[0 0 2 6] (1 2) ±12 (1 0) Sfcte (11) fcfc 
i^T. P t fl±<c{b¥»i&Bflti£ti: J: 19 >- F»*:*j* 

* ^isPHS^braR^flawkWHisfWH-rsi: 3 

K b/Co 

[0 0 2 7] (1 3) ±12 (1 2) fc:feV>T. '>-Fii 
i:±»BK0«[**ra-k:bfc. 

40 [0 0 2 8] (1 4) ±E (1 2) Sfctt ( I 3) K*? 

v^r. 4 o o-4 5 cceDKHosswaft-e (I 0 0) 
lcff%Brt£-&. 4 5 0-5 1 OConiOfiWUtT 
(ill). KflBfcEfilSHi-* «fc 5 ^ bfc« 
[0 0 2 9] (1 5) ±E (1 3) fcfcV>T. 
t± A 13 OaTasttSSSKWttft^ftfcbfco 
[0 0 3 0] (16) ±E (15) tCfcl^T. SSIilH* 

[0 0 3 1] (I 7) ±E (1 6) fcfc^T. J^Simi* 

fls#wu:PT\ pzt. PLZTofirn*>osBissfiSitt 

50 #Hft»ICbfc. 
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5 

[003 2] (1 8) ±13 (1 0) (I 7) fttl 

mas^T, mm* i iimyL±tz&i$.?%&5irzi,rco 

COO 3 3] 

(Dm&xmt, {tmmmmm^ tcbemicai s 

olution Depos i t ionlCS DS) t 

T+&K>. m$&, #gh&(Dtotifr<Dmi*±tcfc 
^^^^^mmi^mmmm^m^Lrc i «t 
C0034] ±.tm^mmmmm cc s vm tt, &m 

*ffv\ m&mz i o o n mmik<D&mmfrmm*fcfii 

[0 0 3 5] *fgf«#ti\ P t (111) ^£g«±K 
CSDffitcJ:oT»R«f*PPH*JB«^«IB«c, ±IB 

StTV^ ( rpZT5RSaB«i*WReOJBfiK»iSj 
»«»2 9 9 5 2 9 0f Pft* 1 l*10fl29BI 
S) ) o PZT (Z r/T i =5 3X4 7) ffi 

HOJfe> 4 5 0 ICOS&jftST? (10 0) RftEAft** 
5 1 0*C<O&fmT* (111) RftEft4>RftM»6ft? 

^s* c<o^ft*fflir^ntf, ^ttfiop t (iii)@ 

[0 03 6] *58ISTtt, 0 2 \Cm?£ *> IJSoo C 
S Dffife-T (100) t U< « (1 1 1 ) ®lC®5fc8SrqJ 
L^SftSI^^fSiUT, raR*S"-FRK: 

fc-k«SSR«*»RoaEaaK*fir3cfc»cJ:t), JHJ5 
# 1 Mm«±©it«fl9R^R («« rffRj £vp£) 1? 

So 

[0 0 3 7] Lfrfc, ^-FRfcRR©»jR*HI— fc"T 

■oma^smcu. iMEAttoflMii&fBCoT* r 

««tt*3*R«fte (P - EfcXxUS'X) tfft±f 
£o gtc, HI— fflj«7»*§fe«)(C5/- KHfcJSRfcOff 

[0 0 3 8] *56Wfcfev^tt. 5/- KRESS* 

Xvfc-J^T^- KR|gffitf»»{fc • fittftsn, ±56 



(4) WM2 0 0 3-8 1 69 4 

6 

Eiftfc«is*n« 0 cn«\ m b e> x/*?*y:/$r, 
C v DHMc * «EiM*OMk:Sft^R«MtfW 

[0 0 3 9] tt±OJ:3fc:x *fgB£T*tf, (DC S D&fC 

T% BRRfMWOIiRErttt* (10 0) fc u< 
(ill) <oz:o^«ifeErR]*c»j»T**feo-p*« 0 
cco»X»&n«fl^El«b^»R«i»«Ha. «£*<D 
JO v>^AEfRJOJPR£it^T> «tifc3»R«ttMtfJcjE 

[0 0 4 0] 

iwrr«. 

[o o 4 1 ] a i immmT?&m?%ffim<D&ft:s&7-- 
ft«BRr-*tm7?X?;tfv (ur*» , 4«y 

1 2ttS/**y£— T&So 

[0042] ztc, m2imt&mvmmzfttc%imm& 
mmcoffimtt*i?mffimT-&K>, 1 0 1 us 1 s& 1 

0 2ttSiO2B, 10 3fiTilgH, 104ttPt 

— kr-c**. 

[0 0 4 3] H3tt±EO<b*««it«a*cj:*^-K 
30 SJgfi2^n>fex*«'r»nH-p«« 0 p^*. S 1 *4X 
r--f (Spin coating) jffilx 
S(3000 rpm, 4 0s), S 2te£*Pi (D r y i 
n g) J&HXS (R. T. orl 2 0°C) , S 3ttJ»» 
^(Pyrolysls) tolXI (4 0 0 - 5 2 0 
V, 3 - 5ml n) N S 4 »«£jft (Firing)ffi! 
Ii (RTA30Vs, 650-700 X, imi 

[0 0 4 4] <*«S«8l> H3*C^-TCSDya-feXjC 
cfcoT. MlR«#*7E5RRffc»05/-KR«rt*fTo 
^ /Co Si*^: LTtes 5 0 0-1 0 0 0 nm(0MfW 
OSiSS : 3 0 0-5 5 0 ^im) ±tc, DC7 

y*ba>X^y*y V^teioTT 1 (50nm)R 
tfPt (200 nm) (Pt/Tl 

/s i ch/s i) *ffl^fc 0 ^ur, f—vmtmt 

UT, 37CJRRftflHI:WmR{4cPZT CPb (Zrx 

t i 1-0 o 3 ] <onm mm : 1 o o nm) ffaa*fTo 

[0 0 4 5] atJIttMTtt, MfflfiJc^LTX=6 3 (2 
r/T i =5 3/4 7) OfeO*»«Lfc. C S DKS 
50 i:lTPb, Zr t T I OAR7;U3**> KJS»*fBJf 
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7 

a. a*»»i>-c7 o ox. lomi noaaanttr- 

-;l/SaSKi ioTPZT ^BB<k*{EJi U Bftfttcfit 
W 1 0 0 n mOP Z T K««lfc 0 X»®SftcJ: 
oTHS/-HJB<0«8»«Jfij^*ffofti:c*, (10 
0) mtfafi&faistc^u?*** hMP ZTV&Zc 

to 0 4 6] B4«4±E (10 0) BifcElSJLfcP ZT 
S/-FB (KJS: lOOnm) <OXtmm'*fi-V*7sk 

[0 0 4 7] ±E<DPZTS/-FB±fc, B HCjRfr 

-fflfigO P Z T «H<D*j8*fT^ /"Co 7 «D#»fc 

LTx Pb, Zr, Ti0^im\ SJnSnJSM&tf 

K*-SO||f8«*flWf 4 J; 5 tcimMMctt LT y << 

V 3 tc^ 1 ^ y 2 £ LT 50~ 1 0 0 s c cm<OH 

-*tt««8£S-efc« ftMBEtt 1 0 0 - 1 2 0 V, 
SMMSttt 5 0 ~ 1 0 0 A TftJfSP Lfco 

[0 0 4 8] cor-^ffiST'^LfcPSSsy^xv 
%£M6icj:*)£ttc5 0-3 o o*»>^aaoaatc 

1 0£9J£jS;tfXl 1 i:Ug^2 0 0-3 0 0 s c 

[0 0 4 9] JJEMRSttM©#aETT\ fc-*-9t£ 
£t>500~550 'Cgftfcftl&S nfcgft 8 ±lc?$m 
fWHfcffofc. Pb, Zr, TIO*8»itt, 8#^J 
*B*©tHdWS/-FBfcHi; (Z r/T i =5 3/4 
7) KlfcS <fc5lClBS5Ljfc 0 

[0 0 5 0] ^^l/~7>f>»J:§P2TSi 
KJpW;tt2/im£ofc 0 i35<9 (a) ICCOJ: ? K LT 

K (i 0 0) BfcflBtEfRrUft^nrxA-fhfflPZT 

p t±«cK»aiBLfcpzTiraioxiiH«T^->« 

H5<D (b) K^-ftf. C6 6««ffc«^ElR!ti»a!J^ 
nt\ 7>^AttEl4lcl:£S^TV^cii:tft>^o 

[0 0 5 I] C<D<k-5fc, «$ffil*p>--FB*fflV»SC 
fcfccfctK *©±tcjS«LfcPZTJ»8t (HiS: 2 /i 

JlfcPZT/PBI^OI?iifco^TWriSFE - S EMR8 



(5) WBB2 0 0 3-8 1 69 4 

[0 0 5 2] 3«c, »6nftPZTitP t±»B«* 

»tt<0ME«(Ti\ S/- FBOSSSfcO^TH^fco it 
5/-FB«LT?P t±mCfcf8RbfcPZ 

[0 0 5 3] H7ttPZT*t^>^ (EE©) <OP 

/a - Efc^f-y'>xft»*^-rH"e*So s/— fb©** 
te**to&-*\ 3MjMcfi<88ftiUfcP - EtXf'J^ 
ft«^RiW^nfc 8 fc«U 2/-FB±iaa«UfcPZ 

So cn« (10 0) BJteEfRlRffcfc^T. S»»ffi 

K^^>o»ft*^>^Eiaoto*»>«»aiofefc«> 

[0 0 5 4] H8tt±E*^^5/^"b;l/OEE*Sgfflft» 
*/TtHTSD, (a) 14(100) @ft&fa> (b) 

fcPZ TJPKtf K^E«»te£<r LT^SC £ ^ LT 
i^*. EBgffifcHLTfc, f-FB±«crt«Lfe (1 
0 0) a^lft«oar*<**<RiftbTt^Ci:^*>^ 
So cn^fijtEiafc^oTK^^^OSlRl^fflofefc 

tis* 

[0 0 5 5] (10 0) BftErfcRfcttLT^VT^ > 

■£ftdsi=-l 1 0pm/V£V^«tf»£nfco £ 
Ofi^Vb*HZ7 5^XPZTOS«k:SffEEI»U P 

[0 0 5 6] **»«<D#i*U:*9. 
BfWWtatfBEBWtttcBtite (10 0) BftEA 
P Z T)W*fWT*« C i:#fe<Pofe. Tfttt, m 

®W*jm* 1 NBftEfttt0^«ft^£H£^ffift 

[0057] immmzy mmmi tmvcsDWM* 

/ T i =5 3/4 7) i/-FB*«* (P t/T l/S 
*0 i O2/S i) ±(C&j£Lfe, fcfcU CSDjg««:8t* 

*r*fc»^***jfcw 1 <o^& (4 5 o°o £ t> 

1 Ot-CfrSciilcJ:^ (ill) BfifcflKfcE 
A L fcffit/S l 0 0 n mfO P Z T FB*»fc« 
[00 5 8)^9 tt±EfiifeEft Ufc P Z T S/- FB 
(WP: I OOnm) ©XWUfT/W-^tBT* 

[0 0 5 9] ^tc. AiM<DU- YM±K. mm 1 fcBI 

TB»B2MmOPZTJIW*ia»IUte. »64afcPZ 
50 TfffiKc«LTOX«lHl»rOJga*iai 0<D (a) tc^: 
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(6) 



2003-8 16 9 4 



To tmtLx, mm<D (b) ic^-^m^m^-r^m. 
&p t ±',c&m Ltcm^yfs-r 0 f-Frnt^mc ( \ 

1 1) m9cmfaLfc*n7XjbJ hm? ZTZ*&2>Ct 
tft>frr>fCo *MJl tfflmc, (111) fgftEftP 

ttfi* F E - S EMHKOSXfr&fefrofc. 
[0 0 6 0] SWB««at;EE«»tt*^>yAElft<D 
K»i:J*«uaWSWfflibfei:C5, Hi lOP - Efc 

fc (I I 1) flBfeEraPZTJMlO«-5^aEtife»tt* 
i^Lfco Kffc(lli) «tcEAHO««. fSf&#«S& 

Ofco cnti, Z r/T 1 =5 3/4 7li/£<DPZTJg 
Hoa58SMS»Si^*S<l 1 1 >Sftfc:flBfcE|pJLfc 

coo6i] ^rc, imm i tmmv>±T)\s*m^Tm 

mjRE««Rd3i«- 7 5 

K> fc/h* < . E«»ttfc»LTtt**tt«l©fijS8©P Z 
TJWWdU (10 0) «ftBHifto«3}b^ (111)® 
JfeKftO»5J:DW«T«*«*t4^fe 0 Up US?** 
6. SiiaSOJcdlc (ill) ®5fcEftPZTJPJlcD8e© 

[0 0 6 2] ilcD^dtc. **««C0*ttfcl3t^Tt»s 
(111) «5feElftUfcPZT/P«*ftH-C** 0 Tft 
[0 0.6 3] (DC S D&frJ;«BftEft3'--Fjngjfc 

GSSEfttt* (10 0) L< fc* (1 1 1 ) oro^og 

fl&EiftteWwr**. co«*»6n*«ftEiRiufca 

-ttWfc (10 0) «JfeEfiI««E««pttfc:«n, ( l 
i O KifeErRiKtt^«^tt2&tfjimif«fefc:ffinT^> 

3«IrHu** 0 *«K7?*±ig--3|SB«<0»Si«»»«*js8 
<0<g5feW*gJIElqJ* (1 0 0) £ (1 l l) OMTS* 
[0064]© (111) ffifcftjfcEfi)Lfc£*g«P t 

*o±ic (ioo) atf (no tcfg^ 
Eft Lrc&mm<*mm<onm*&!£T z c t war* 

$>%>o BBROK^-f :/tHr* (MB E, X/W£»;;y 
?\ CVD^) Oct xtf^i^l/gfifc^giJlc 



[0 0 6 5] ®tt*ttTtt, iSW<tt*lCOnTT 
*OlBW3W»tu ff*W«:eaEft**«fT**S<DfiJH 
JStfl MmWT«DWBMclB6tirv^ 0 *X<! a ett* ^ 
-KgcDflgJtElRl^V^-vru— r-f v^fttc:j:^dt« 

Lfctf* 1 0 /i mMJIfe t>«JfeEl«3 LfcaBS«*»<tW 

[0 0 6 6] ©^-KJB^SmOjHfiRiB-jcrscfc 

flteU «W»9*a«fc:fc*#K:«nTV^* 0 
[0 0 6 7] ©S/-FlB*«i:«WB«fc*-RUTfT 

MMr^4tf&, KJBO«J6Eftt«J$^nSp c 
fttt. M B Ex X;^>yy{f % CVDffitcJ:SEftSI 

So 

[0 0 6 8] fcfc. *9Sfi«H«RTIB4:HaHH2: IT 

*S^t±U>X|8»ffi<D3tX-Yy^ t^>*^#-. ye 
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